Significance of the study. Acute myocardial infarction (AMI) is a major cause of death in Korea. Delay in seeking treatment may cause unnecessary exacerbation of the disease and early mortality from AMI. Patients¡fl recognition of symptoms of an AMI and response to those symptoms may influence the delay time. Bystanders' role in patients' seeking treatment after AMI has not been studied in previous research. Understanding reasons for delay in seeking treatment is important in developing interventions for reducing these delays and increasing survival rate from AMI.
INTRODUCTION
Acute myocardial infarction (AMI) is a leading cause of death in Korea. The incidence of AMI is increasing and the number of deaths from this disease has increased more than six times during the last decade (Korea National Statistical Office, 2002) . Due to the rapid process of the disease, most of the deaths from AMI occur in the early stage of this disease.
Approximately 50% of deaths from AMI occur before the patients arrive at the hospital. Delay in seeking treatment also results in extension of irreversible necrosis of the myocardium that later on causes complications, delayed recovery, and decreased quality of life for the patient.
Fortunately, early mortality of AMI patients has been gradually decreasing over the last few decades, owing to the development of emergency/intensive care techniques. By using thrombolytic therapy, more people are surviving without surgical intervention (Kelion, Banning, Shahi, & Bell, 1998; GISSI, 1986; McAleer et al., 1992) . However, for successful treatment with thrombolytic therapy, patients have to arrive at the hospital soon enough to fit into the time window of optimal thrombolytic treatment, so treatment is given before the myocardial damage become irreversible and fatal (Berger et al., 1999; Boersma et al., 1996; Goldberg et al., 1992; Gonzalez, Jones, Ornato, Bleecker, & Strauss, 1992; Leizorovicz, Boissel & Robert, 1992) . The American Heart Association (AHA) has recommended that thrombolytic therapy be initiated, at the longest, within four hours (AHA, 1999) .
Available data regarding pre-hospital delay after symptom onset among Koreans is not sufficient to be conclusive, and far more studies are needed. The majority of studies on delay in treatment after AMI was conducted only on patients who arrived at the hospital within the time window for reperfusion therapy, because the investigators major interest was the effect that the time variable had on the outcome of reperfusion therapy (Hwang, 1995; Yoo et al., 1995) . However, the delay time from the very beginning of symptom onset until treatment time needs to be investigated in order to minimize delay time as well as enhance successful re-perfusion.
Various projects researching delay in treatment after AMI focused on identifying factors associated with this delay time. Some studies conducted in the US identified socio-demographic factors associated with the delay time: older age, female sex, and lower socio-economic status were associated with longer delay in treatment (Dracup et al., 1995) . Some investigated the effects of previous attack on delay time: people who had a history of angina or diabetes delayed less in seeking treatment (An, 2001; Dracup & Moser, 1997; Edhouse, Wardrope, & Morris, 1999) .
Previous studies mostly examined the associations between socio-demographic variables or pain-related factors and delay (Kim & Kim, 1995; Park, Kim, Lee, & Lee, 2000; Song, 1997) , and not many investigators examined the effects of cognitive factors on delay among Koreans. Whether patients recognize their symptoms as originating in the heart, whether patients recognize the seriousness of the symptoms and whether they recognize the importance of seeking professional help may all influence their pre-hospital delay time.
Furthermore, the effects of socio-demographic factors and history of previous attack on delay time are not consistent among Koreans, according to studies conducted (An, 2001; Kim & Kim, 1995; Park, Kim & Lee, 2000; Song, 1997) . A recent study conducted with AMI patients in Korea found that neither many socio-demographic characteristics nor history of disease, including heart disease, were associated with pre-hospital delay times (An, 2001) . Pain-related factors rather than sociodemographic characteristics were more closely associated with the delay time: patients who had typical AMI chest pain sought treatment earlier than those who had non-typical symptoms of AMI (Park et al., 2000) .
Other studies done with non-Koreans reported that circumstantial factors, such as family member as witness, self-treatment, and consultation with a physician, were associated with longer delay (Dracup et al., 1995) . Mode of transportation also affected the delay time (Herlitz, Karlson, Liljeqvist, Strombom, & Holmberg, 1992) . Among Koreans also, circumstantial factors, such as the place and person with whom the patients were when they had symptoms of an AMI, appeared more consistently associated with the delay time (An, 2001) . However, there is no previous study that investigated the bystanders role in delay in seeking treatment after AMI among Koreans. Bystanders can either shorten or prolong the delay time in seeking treatment, depending on how they respond to the patients symptoms.
Research has shown that cognitive and emotional responses affect patients decisions to seek treatment; whereas severity, nature, and knowledge of symptoms are not related to delay (Dracup & Moser, 1997) . The degree of anxiety and fear perceived by patient were positively associated with an earlier decision to seek help; and a presence of typical symptoms and history of AMI decreased delay time (Schwartz, Schoberger, Rieder & Kunze, 1994) .
Delay in diagnosis and treatment are mostly caused by patients delay in seeking treatment (An, 2001; Holmberg, Holmberg, & Herlitz, 1999) . Previous studies reported that patients delay accounted for 65% (Kim & Kim, 1999) , 74.2% (Park, Kim, Lee, & Lee, 2000) , 67% (Song, 1997) , and more than 90% (An, 2001 ) of the overall pre-hospital delay time. Therefore, knowing reasons for their delay as stated by the patients will promote an understanding of cognitive factors associated with delay of AMI patients in seeking treatment. The reasons for delay may be different from what health professionals assume, and interventions should be based on understanding the actual reasons for delay.
PURPOSES
The purpose of the study was to investigate patients and bystanders response to the symptoms of AMI and to identify reasons for delay in seeking treatment after AMI. Findings from this study will provide basic data that support future intervention to reduce delay time in treatment of AMI and thus increase the survival rate among AMI patients. Specific aims of this study were as follow:
(1) Investigate the time from symptom onset to arrival at the first hospital for treatment of AMI.
(2) Describe the patients and bystanders response to the patent s symptoms.
(3) Examine whether the patients and bystanders response affect delay time.
Definition of terms
(1) Pre-hospital delay (in hours) is defined as the length of time from symptom onset to arrival at the first hospital.
(2) Patient s delay (in hours) is defined as the length of time from symptom onset to calling 119 or departing for the hospital and treatment of AMI.
(3) People who arrive at the first hospital within 4 hours after symptom onset are classified as the in-time group, and people who arrive at the first hospital over 4 hours after symptom onset are classified as the delayed group.
(4) A bystander is a person(s) who first recognizes the patient as having symptoms of AMI.
METHODS

Research Design
A retrospective and descriptive, comparative survey was conducted.
Subjects
Inclusion criteria were the following: 1) being an in-patient at one of seven target hospitals in Pusan and Seoul in Korea between July 2000 and September 2001; 2) meeting electrocardiographic criteria for AMI (>2 m ST elevation in at least two contiguous precordial leads); 3) having no contra-indications for interview; and 4) agreeing to participate in this study.
Exclusion criteria were the following: 1) having a myocardial infarction secondary to any diagnostic and treatment procedures or delivery; 2) being on a ventilator or having any other complications diagnosed by a physician; and 3) having cognitive impairment that might affect the reliability of data.
Procedures
Structured interviews and medical record reviews were conducted after the informed consents for data collection were obtained by the researcher and three assistants on the coronary care units (CCU).
Instruments
Assistants were nurses working on the CCU or who had worked on the CCU. The questionnaires asked about socio-demographic characteristics; time of symptom onset, of calling 119, and arrival at the hospital; information about circumstantial factors; responses of patients and bystanders to the symptoms; and reasons for delay. Specifically, socio-demographic data included age, gender, marital status, monthly income, education and living environment. Circumstantial factors included place of symptom attack, people who were with the patient (bystander), whether the patient or a bystander called 119, and the mode of transportation. Time of first recognition of symptom, time of calling 119 (for those who called 119), time of departure for the hospital, and time of arrival at the first hospital were obtained. Based on these times for each event, patients delay, transportation time and overall pre-hospital delay time were calculated using SPSS to OPC. Responses to the symptoms included whether patient and bystander recognized the symptoms as cardiac in origin, how serious they thought the symptoms were, and what was the first thing they did when they recognized the symptoms. In addition, they were asked about reasons for delay.
In addition to the interview, medical records were re-viewed to validate data obtained from patients about times for patients arrival at the hospital, major symptoms of patient when they first arrived at the emergency room, and mode of arrival at the hospital.
Data analysis
To describe the socio-demographic and clinical characteristics of the sample, the pre-hospital delay times, and patients and bystanders responses to the patents symptoms, descriptive statistics were used. Analyses of covariance using the General Linear Model were conducted to examine associations between sociodemographic factors/circumstantial variables the pre-hospital delay time. ANOVA and t-test were conducted to examine whether patients and bystanders responses affect delay time. For the statistical analysis, SPSS-Window for PC 10.0 was used.
RESULTS
Descriptive statistics: delay times
Overall, 144 AMI patients, 104 men and 40 women, participated in this study. Socio-demographic characteristics of these subjects are shown in Table 1 .
The overall delay time ranged from 0.17 to 124 hours. The mean overall pre-hospital delay time was 13.64 ( 21.86) hours. The mean of the patients delay time was 13.64 ( 22.32) hours, and the transportation time was 24.86 ( 19.41) minutes. Seventy-two subjects (51.7%) arrived at the first hospital within four hours after the symptoms onset. Among these, 28 (19.6%) arrived at the first hospital within one hour, another 28 (19.6%) arrived within 1 2 hours, 11 subjects (7.7%) arrived within 2 3 hours, and 5 (3.4%) arrived within 3 4 hours. Sixty-nine patients (48.3%) were delayed over 4 hours before they arrived at the first hospital for treatment. Among the late presenters, about 10% of the patients came to the hospital within 4 6 hours, 20% of the patients came to the hospital within 6 24 hours, and the other 20% came 24 hours after symptom onset.
The means of pre-hospital delay time of the in-time group and delay group were 1.39 ( .92) 
Association between socio-demographic/circumstantial factors and pre-hospital delay time.
Analyses of covariance using the General Linear Model were conducted to identify factors associated with the pre-hospital delay time. None of the socio-demographic variables were associated with the pre-hospital delay time ( Table 2) .
Some of the circumstantial factors, including where and with whom the patients were when the symptoms of AMI appeared, mode of transportation, and the person who was with the patient when the patient had symptoms, were associated with the patients delay (F=3.610, p=.004). The patients delay was longer when they were with their spouse (17.50 23.95 hours), families (13.89 19.18 hours), and friends (62.04 86.92 hours); it was sponded to the symptoms inappropriately: they prayed, tried to rest, ignored the symptoms, and tried to distract themselves from the problem. Fifty-four patients (38%) tried self-care to subside symptoms: 25 patients (17.4%) took medicine and 29 (20.6%) tried to get rid of symptoms in other ways. Bystanders responses to the symptoms are shown in Table 8 . Forty-five people (31.5%) who first witnessed patients having symptoms responded appropriately: they either called 119 or took the patients to the hospital. Thirty people (21.3%) responded inappropriately: they did not recognize patients symptoms, did not show any response, or ignored patients symptoms. Thirty-one bystanders (21.7%) responded in other ways: they told patients not to worry, tried to comfort the patients, or told patients to rest. Twenty-four others (16.8%) didn t take the patients to the hospital but told them they should go there.
Patient s perception of origin of symptoms is shown in Table 9 . Forty-six patients (32.6%) perceived their symptoms as a heart problem, 41 (29.1%) misperceived the symptoms as stomachache or indigestion, and others thought it was a pulled muscle, fatigue, a scold, or a breathing problem.
Patient s response to the symptoms was not significantly associated with the pre-hospital delay time. However, response of the bystander to the patient s symptoms was significantly associated with the pre-hospital delay time (F=4.434, p=.002). The group who had bystanders respond appropriately to the patient s symptoms had a shorter delay time than those who had bystanders who responded inappropriately. Pre-hospital delay times was shorter when the bystander called 119 or took the patient to the hospital than when they ignored patient s symptoms or tried to sooth the patients without seeking professional help (6.42 12.78 vs. 14.53 25.50, and 24.72 32.25 hours) (Table 8) .
Reasons for delay in seeking treatment
Reasons for delay in seeking treatment after the symptom onset are shown in Table 10 . Patients responded that they waited because they believed symptoms would go away (without seeking treatment) (73.1%); they didn t think it was worth the hassle (42.4%); because of fear (15.2%); because the symptoms came and went (56.4%); because they did not know the symptoms originated from the heart (64%); they didn t want to bother others (29.5%); they didn t know the symptoms of an AMI (72.6%); and they didn t take the symptoms seriously (51.6%).
Among these reasons, fear (p=.000) and the symptoms coming and going (p=.004) were significantly associated with pre-hospital delay time.
DISCUSSION
The mean of the overall pre-hospital delay in this study, 13.64 ( 21.86) hours, was longer than recommended for optimal thrombolytic therapy. It was also longer than delay times reported in previous studies: Yoo et al. (1995) reported that the mean delay time was 555 ( 551) minutes (9.25 hours) in 138 AMI patients; Song (1997) reported 6.56 hours, and Kim & Kim (1999) reported a mean of 6.39 hours of pre-hospital delay time in AMI patients. The longer delay time in this study seemed due mostly to the large number of late arrivals. The last 25% of patients arrived at hospital for treatment very late, and that raised the overall mean of delay time for the whole group. The mean of the overall pre-hospital delay time of the last 25% of subjects was 44.47 ( 25.47) hours. When the last 25% of subjects were excluded, the mean of pre-hospital delay decreased to 3.55 ( 3.91) hours. Very late presenters were not excluded in this study because investigation of the actual delay time was one of the important purposes of the study. The mean of prehospital delay time for the group who arrived at the first hospital within 4 hours and who arrived later than 4 hours was very different: 1.39 ( .92) hours vs. 26.78 ( 25.67) hours. This finding may suggest that identifying the characteristics of late presenters is important in reducing the overall pre-hospital delay time and increasing survivors.
Patients delay time accounted for 90% of the overall pre-hospital delay time in this study. Patients took a longer time to recognize their symptoms seriously and make the decision to go to the hospital than patients in other studies; and that caused a longer overall pre-hospital delay time. Additionally, transportation took longer in this study than a previous study (24.9 minutes in this study vs. 16.1 minutes in Park et al., 2000) ; longer transportation time contributed to the longer delay time in addition to the patients delay. As expected, using an emergency vehicle decreased transportation time.
Although the means of overall pre-hospital delay time in this study were longer than previous studies, the proportions of early arrivals in this study were similar to previous studies. 72 subjects (50.3%) arrived at the first hospital within 4 hours after symptom onset in this study. Among these, 28% of the subjects arrived at the first hospital within one hour. In a study by Song (1997) , 44.6% of the subjects arrived at the first hospital within 4 hours after symptom onset. Among these, 26% of subjects arrived at the first hospital within one hour.
Finding the associations between the bystander and delay times are interesting. The longer delay time that occurred when the patients were with their spouses and families compared to the shorter delay time when they were alone or with colleagues at work might be due to the family s inadequate response to the patients symptoms. Spouses and families tried to sooth patients by providing comfort instead of calling for professional help immediately; this effort caused longer delay in the patient s arrival at the hospital for treatment.
Unlike findings from investigations conducted in the US, calling 119 in the Korean study did not significantly decrease the pre-hospital delay time. Calling 119 did decrease the transportation time; however, those minutes saved did not significantly affect the overall delay time of many hours. On the other hand, saving a few minutes can still be crucial in such a critical period as this time immediately after an AMI occurs; after the patients decide to go to the hospital, the symptoms become evident than before, and those symptoms imply accelerated myocardial damage.
The bystanders response to the symptoms when they witnessed patient having symptoms was significantly associated with pre-hospital delay time, and it was consistent with other findings that pre-hospital delay time could be significantly influenced by who the bystander was. When they called 119 or took patients to the hospital, patients could arrive at the first hospital sooner. This finding suggests that public education as well as family Patient's reasons for delay in seeking treatment post-AMI showed that not many people know the symptoms of heart disease, specifically those of an AMI. In addition, people did not recognize the symptoms as being due to a heart problem and did not take it seriously. Although failure in perception of symptoms as due to heart disease was not significantly associated with the delay time in this sample, the public has to learn that symptoms of an AMI may not be typical chest pain, but may also include various atypical symptoms.
CONCLUSIONS AND RECOMMENDATIONS
Findings from this study can be summarized as follows: 1. The mean of overall pre-hospital delay time was 13.64 ( 21.86) hours, longer than times reported in previous studies. Patients delay accounted for most of the pre-hospital delays (90%). Delay related to transportation was 24.86 ( 19.41) minutes.
2. Calling 119 saved transportation time but did not significantly decrease the overall pre-hospital delay time. Pre-hospital delay time was associated with whom the patients were with when they had their symptoms. Patients delayed longer when they were with their spouses, families, and friends than when they were with colleagues at work. This implies that families effort to sooth patients may cause longer delay, and calling 119 would be the best help for those who have symptoms that may be symptoms of an AMI.
3. The response of the bystander to the patient s symptoms was significantly associated with the pr-hospital delay time (F=4.434, p=.002). Pre-hospital delay times were shorter when the bystander called 119 or took the patient to the hospital than when they ignored the patient s symptoms or tried to sooth the patients without seeking professional help (6.42 12.78 vs. 14.53 25.50 hours, and 24.72 32.25 hours).
4. Reasons for delay included ignorance of symptoms of heart disease, and symptoms coming and going. Additionally, feeling fear affected the treatment-seeking behavior.
Overall findings of this study may suggest the following: public campaigns to reduce patients delay are urgently needed as well as societal efforts to decrease the transportation delay time and to improve the quality of emergency service available. Teaching symptoms of AMI to high-risk populations may increase their capability to recognize their symptoms so that they go to the hospital early enough for the optimal thrombolytic therapy. Public campaigns using mass media may be another efficient way to encourage people to do their roles as a bystander when they recognize others having symptoms of an AMI. In addition, public campaigns may motivate drivers to yield to the emergency vehicle and hence decrease the transportation time, thus increasing the number of survivors.
